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Fig. 1. Pe1'iod of chil1ing sto1'age of‘Yama-
gata' ga1'lic seed-bulbs (Exp. 1). 
Storage at temperatures of 20・C01' 
highe1'. 
。一一・Clulling storage at 5'C. B1ack c¥ots 
indicate the planting times. 
た.なお，施肥は大塚ノ、ウス肥料標準液の 1/2濃度のものをかん水がわりに適宜与えて行
った.
実験2 (1) 栽培温度が 5~130C の実験 6山形'の 4.0~6.0g 球を 10月 5 日に 1/5000ア
ノーレワグナーポットに 5球ずつ植付け，翌年 1月31日まで戸外で栽培し，苗を自然の低温
に十分あわせた. 1月31日からポットを 5， 9，11， 130Cの恒温条件下に移し(普通葉






(2) 栽培温度が13~170C の実験 s山形'の 0.5~1.0g 球を 50C で 2 カ月間処理し，その
後12cm素焼鉢に 1鉢当り 5球ずつ植付け， 13， 15， 170Cの3温度下で栽培した.光条件
は約2万/レックスの陽光ラ ンプでの 8時間照明とそれに続く白熱灯での 4時間照明で12時
間日長にした.
(3) 栽培温度が17~260Cの実験




(b) 20~260C での実験(植付け直後から所定の温度で栽士宮) ‘山形'の1.5r:-2.0g球を12
月5日からlO"Cで29日間，引き続いて50Cで2週間処理し，その後12cm素焼鉢に 1鉢当
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り4球ずつ植付け(1月17日)， 16時間日長 20，23， 260Cの3温度条件下で栽培した.
光条件は主明期8時間をi陽光ランプで照明し，補光期8時間を白熱灯で照明した.植付け
65日後に生育調査を行った.
(c) 20~26.C での実験(貯蔵葉形成後所定の温度で栽培) (b)実験と同材料を12月5日





実験 3 山形' の2.5~3.0g 球を 11月 28 日 から， -2， 0.5， 2， 5， 100Cで4および8
週間処理し， その後 15cm鉢に 1鉢当り 5球ずつ植付け，ガラス室内のピニーノレ被覆箱内
で栽培した. ビ、 ニーノレ被覆箱内の気温は温床線と換気扇とにより，日中晴天時は20~25.C，
その他の時は 20.Cに保つようにした.日長は60ワットの白熱灯で日出前および日没後に
鉢の上 60~80cm の位置から照射して自然日長を補光し， 16時間になるようにした.
実験 4 山 fl~' の 2.0~2.5g 球 (L球) を 11月1<1日か ら ， 5， 10.C区は 1，2および3週
間， 150C区は 4，8および12週間， 17.C区は 8および12週間， そして 200C区は20週間温
度処理し，その後 15cm鉢に 1鉢当り5球ずつ植付け，20~25.C (実験3と同様な装置を
使用)， 16時間日長下で栽培した.なお，0.5~ 1.0g 球 (S球)を用いて， 5.C 20週間処理区
を設けると共に， L球の場合と同様の区(ただし一部の区のみ)を設けて実験を行った.







期が遅い(7月上，中旬に対して 7月末).'山形'と ‘ほうき'の側球の I個重と 1株当た
りの球重は他品種に比べてかなり大きい.‘壱1皮早生14沖縄16漢口'の側球は小さいが，














10'C 15・c 20'C Kind of seed-bulb 
0.7g 0.7g 0.9g bulbl巴t
1.0 0.9 1.0 smal clove 
0.6 0.5 0.5 bulblet 
0.6 0.5 0.5 bul1コlet




10月11日から12月10日までの60日間タネ球を 5，10， 15， 200Cの温度で処理した.各品
種の各処理区のタネ球の平均重とタネ球の種類は第 1表に示す通りである. 12月10日に
12cm素焼鉢に 1鉢当り 5球ずつ植付け， 20~250C 条件下(実験 3 と同様な装置を使用)












理開始日が 7月19日 8月2日， 16日の区では後休眠期の球を 9月27日，10月20日の区
では休眠覚醒球を低温処理したことになる.
発芽所要日数は横付け時の球の休眠の深さを反映していると考えられるが，発芽所要日




Table 2. Effects of 1巴velof rest of ‘Yamagata' garlic seed-bulbs on mean 
days from planting to sprout emergence， and storage leaf forma-
tion induced by the chilling storage (Exp. 1). 
No. of leaves3l Node-order of 
Period of Level of rest Mean days of sprout of stoWraIlglcEh leaf 
chillineg I of to sprout seed-bulb at 
storage1l seed-bulb emergence2l planting time叫 formed2l5l 
7/19-8/16 Deep (postdormancy) 32.3士1.6(19) 3.4 7.l:!:0.3114) 
8/ 2-8/30 Shallow (postdormancy) 20.7土1.7(31) 3.7 5.8土0.1(3) 
8/16-9/13 Shallow (postdorma配 y) 20.4土1.7(22) 3.7 6.1 :!:0.1 (14) 
9/27-10/25 Out of rest 9.2士0.3(24) 5.0 6.1土0.1(15) 
10/10-11/ 8 Out of rest 6.6土0.3(25) 5.0 6.3 :!0.2 (23) 
1) See Fig. 1. 
2) Data are express巴das ‘mean土standarderror (no. of observed plants)'. 
3) All leaves except sprout leaf. 
4) Five seed-bulbs per lot were observed. 
5) Node-order of the fir討 foliageleaf wl巾 hformed = 1.0， that of the s巴condfoliage 
leaf which formed = 2.0，・・・.
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Table 3. Effect of level of r巴stof‘Yamagata' gar1ic seed-bulbs on storage 
leaf formation induced by the chi1ing storage (Exp. 1). 
Period 、Days
of chi1i珂 ¥after
storage 、planting 40 
Bulbing ratio* 









1.38:!0.06(5) 1.98士0.06(4) 4.12:!:0.34( 6) 4.83士O.13(6) 
1.48:t:0.05(5) 2.64士0.22(5) 3.96:!:0.22( 9) 5.07:t:0.17( 9) 
* Bulb diameter/neck diameter. 
葉形成時期の早晩で判定すると， 10月10
Percent of pJants formed 日区と 9月27日区で最も強く，次いで 8storage Jeaves 
40 54 68 81 96 
月2日区 8月16日区で 7月1913区で
は最も弱く ，発芽所要日数の場合と同様
7/19-8/16 70 88 
8/ 2-8/30 100 100 100 
な3段階の差がみられた(第3表).
8/16-9/13 90 100 
また，植付け後に形成された節の第何
9/27-10/25 。75 100 100 節目に貯蔵葉が形成されたかを比較する
























Table 4. Effects of cultural temperature after chi1in g th巴 s巴ed-bulbs01' the 
growing plant日 of ‘Yamagata' garlic on inflor・巴scenceand cloves 
formation， and bulb growth under 24-hour daylength (Exp. 2-1). 
Cu1tural Bulb diameter Neck diamet巴1・
C山 ral¥ period 
tempera- ( days) 54 74 174 54 74 
ture (mm) (mm) (mm) (mm (mm) 
174 
(mm 
5'C 8.5土0.2 7.6土0.2* 8.2:t0.1*十 6.5:t0.2 5.9:t0.2 5.8土0.1
9'C 8.2土0.2* 8.4土0.2*十 6.3土0.2 6.4土0.3
11'C 7.8土 0.1*1"~ 11.8土0.8'汁 5.4土0.1 5.5土0.2
13'C 21.8士0.7*1" 5.8:t0.4 
Bulbing ratio Node-order of 
cloves which 
54 74 174 formed 
5・c 1.31土0.02 1.29土0.01 1.'11土0.02 8.0-9.0 ( 9)
9'C 1.30士0.02 1.31士0.04 7.9-8.9 (16) 
11・c 1.45土0.03 2.21土0.17 7ふ 8.9(17) 
13・c 3.84:t0.17 8.4-9.'1 (16) 
Number of observed plants 5 except‘node-order of cloves which formed'. These numbers in 
paren theses. 
* Young inflorescences observed on dissection. 
1" Young cloves observed on dissection. 
# A plant formed a single-storag巴ー leafbulb. 
Tabl巴 5. Effects of cultural temperature after planting the seed-bulbs of‘Y仕
magata' garlic on shoot and bulb (single-storage-leaf bulb) growth 






No. of emerged 








60 70 60 70 60 70 60 70 
(cm) (cm) (mm) (mm) (m日1) (mm) 
28.3土1.6 42.1土1.1 3.'1土0.24.3:t0.2 4.5:t0.2 6.6士0.22.6土0.13.2土0.1
44.2:1:1.8 47.7:1:1.3 3.9土0.14.4:1:0.2 5.2土0.2 9.5土0.33.0土0.13.0:t0.1 












Number of observed plants 9 01' 10 except‘node-ord巴l'of storage leaf which formed'. Thes巴
numbers in parenthes巴s.
Me回annumb巴er0ぱfleav巴呂 (伊巴xc巴ptsprωouωt le呂ば叫fめ)0ぱf呂勾p似rout臼日 0ぱfseed-bulbs at p】la叩n凶1
‘'4.0 士Oω.0 (伊例5吋)'.
持 Sixtypercent of the plants did not yet formed a visible storage leaf. 
428 
ニγニクの球形成に関する研究(第7報トー高樹・青葉
Table 6. Effects of cultural temperature after chil1ing the growing plants of‘Ya-
magata' garlic on shoot growth， single-storage-Ieaf bulb formation and 
bulb growth under natural daylength (12.5-14 hours) (Exp. 2-3-a). 
Observa- Culural No.of Plant NO.of Bulb Neck Bulbing 
tion temper- plants height lge reen diameter diameter ratio 
date ature aves 
(cm) (mm) (mm) 
3/10 5 25.6土1.3 3.8土0.2 5.1土0.2 3.5土0.1 1.45:10.04 
4/12 17'C 17 42.6土1.3 4.8:10.1 9.9:10.3 4.0:10.2 2.53:10.10 
4/12 23'C 17 45.3土1.2 4.3土0.1 10.1土0.3 3.3土0.2 3.22士0.11
Percent of plants 
Inflorescence singlelaef -sbtourlab ge 
and c10ves Vegetative 
formation formation 
3/10 0，96' 0，96' 100，96' 
4/12 12 82 6 
4/12 。 100 。
The seed-bulbs planted in pots on Sept. 20 and cuItured outdoors. The temperature treat-
ment started on March 10. 
7 




























Table 7. Effects of cultural temperature after planting the chi1led seed-bulbs 
of 'Yamagata' garlic on shoot and bulb (single-storage-leaf bulb) 










































































20・C 17 52.9:t1.5 6.8:t0.1 4.8:t0.1 11.0:t0.5 3.4土0.13.32士0.178.0士0.1 100 
23'C 15 45.8:t 1.5 6.9土0.2 4.7土0.2 8.7土0.63.4:t0.1 2.63土0.188.3:t0.1 87 
26'C 20 47.0:tl.l 6.7土0.1 4.3土0.1 9.4土0.63.4士0.12.83士0.118.1:t0.1 90 
Observed after cu¥tured at the test temperatures for 65 days. 
Table 8. E任ectof cultural temperature after forming storag巴 leavesof‘Ya-
magata' garlic plants on bulb (single-storage-leaf-bulb) growth 
under 16-hour daylength (Exp. 2-3-c). 
Bulb Neck Node-order 
Cu¥tural No.of diamet巴r diameter Bulbing of storafgoe r leaf 
temperature plants (mm) (mm) ratio which formed 
20'C 16 12.3士0.4 3.1土0.1 4.04土0.17 7.3:t0.1 
23'C 19 11.7:t0.3 3.2土0.1 3.72土0.10 7.3土0.1
26'C 19 11.1:t0.5 3.2:t0.1 3.49:t0.16 7.4土0.1












マネギの場合の 15~250C と似ている 22) • 


























8週間処理で上記の値が最も小さかったのは 20C処理(値は0.9)で，以下 50C(1.1)， 100C 
(1.3)， OSC (1.6)処理の順であった(第9表). 4週間処理では植付け時の分化葉数を調査
していないが，処理期間中の増加葉数を 8週間処理の場合の 1/2と仮定すれば差引き催が
最も小さくなるのは， 20C処理(値は1.3)で，以下 50C(1.8)， 0.50C (2刈， 1O"C (2.6)処理
Table 9. E任ectof storage temperature of ‘Yamagata' gar1ic seed-bulbs on storag巴
leaf formation when cultured at 20-250C under 16-hour dayl巴時th(Exp. 3). 
No. of leaves of Node-order of Mean days to 
SptEOrI 1a0gd e Storage sprout of seed-bulb storagfe o leaf which sprout 
teロ1perature at planting time rmed emergence 
4 weeks _ 20C 13.1士0.5(9)t 9.8:1:1.7 
0.5 (5.55)* 7.9土O刈 9) 9.2:11.6 
2 (5.7) * 7.0土0.0(11) 7.2士0.5
5 (5.7) * 7.5士0ス12) 6.2士0.6
10 (5.85)* 8.4土0.2(12) 6.2:10.4 
8 weeks 0.5 5.7土0.3 7.3:10刈11)
2 6.0土0.0 6.9土0.1(11)
5 6.0土0.0 7.1土O刈12)
10 6.3土0.0 7.6:!:0.2( 8) 
Mean number of leaves (except sprout leaf) of sprouts of seed-bulbs at the start time of 
storage was '5.4土0.2'.
t On the 186th day after planting， 18 percent of plants (3 plants) of this lot were 








れでは急激で， OSC以下では著しく弱 くなり， _20C前後の温度が貯蔵葉形成誘導の可
能な下限温度であることを示している(ただし4週間処理，16時間日長栽培の場合).
MANNら (1958) も 0，5， 10， 15， 200C処理の球肥大に及ぼす効果を，植付け後温室
(昼夜 210Cに保つ)栽培あるいは露地栽培をして検討している11).その結果によると，温




なお，発芽は 5，WC処理区で最も早く， 20C処理区でこれより少し遅く， 0.5， _20C 
処理区ではこれよりさらに遅かった.
Table 10. Effect of storage p巴riodof‘Yamagata' garlic seed-bulbs on the highest 
storage temperature capable of induction of storage leaf formation 
when cu1tured at 20-25.C under 16-l 
Storag巴 No. of leaves Node-order 
S(D明tEoFIerieaolgO d e 
tempera- ofds-pb rout of of storhaigch e 
Size of ture seed-bulb at leaf w 
seed-bulb ('C) planting time formed 
Large 1 5 ca. 5.8 13.8土0.2(13) 
2 5 ca. 5.8 10.3土0.3(10) 
3 5 ca. 5.8 7.7土0.1(12) 
1 10 ca. 5.8 15.1:!:0.7 (10)* 
2 10 ca. 5.8 12.2:1:0.3 (11) 
3 10 ca. 5.8 9.6:1:0.2 (13) 
4 15 6.0土0.0 13.2士0.4(10) 
8 15 6.3:1:0.3 9.9士0.2(12) 
12 15 9.0士0.3(11) 
8 17 14.3土0.5( 8)
12 17 11.7土0.6( 9) 
20 20 V.G. 
Small 1 5 4.4土0.2 11.1土0.5(12) 
20 5 5.0土0.4 5.6:1:0.2 ( 8)
1 10 ca. 4.4 11.1土0.2(10) 
2 10 ca. 4.4 9.8士0.3(10) 
3 10 ca. 4.4 7.8土0.2(12) 
4 15 5.0土0.0 10.5:1:0.4 (11) 
8 15 5.8:1:0.3 8.4:1:0.2 (10) 
12 15 6.2:1:0.3 ( 6)
The range of weight of the large seed-bulbs was between 2.0 and 2.5 gram， and that of 
the small se巴d-bulbsbetween 0.5 and 1.0 gram. 
V. G. = vegetative gl'Owth. All plants of this lot were yet vegetative on the 2631'・dday 
after planting. 
* All plants except one had formed storage leaves before the 221st day after. planting， 





0C処理では 1週間処理でも貯蔵葉が 100%形成された.10oC， 1週間処理では S球で















Table 1. Effects of storage temperature of garlic seed-bulbs， daylength and 
variety on storage leaf fOI日aationwhen cultured at 20-25'C (Exp. 5).
No. of days from planting to forming 
storage leaf 
Variety 
Da(yhloeunrg) th 5・c St1o0r.ac g巴 temperature15'C 20'C 
Yamagata 8 75 89 V.G.ll V.G.l 
16 402) 47 131 V.G.l) 
24 61 75 
Hoki 8 (V.G.)3) V.G.l) V.G，1) 
16 47 54 V.G，1l V.G，1l 
24 75 96 
Kanko 8 V.G.l) 
16 402) 402) 103-2274) V.G.ll 
24 47 
Okinawa 8 V.G.l) 
16 402) 402) 103 131 
24 402) 
Ikiwase 8 68 110司 13}5)
16 402) 402) 402) 47 
24 402) 
1) V. G. = vegetative growth. On the 227th day after planting， al plants of these lots were 
yet vegetative. 
2) Before 40 days， storage leaves were formed. 
3) On the 124th day after planting， al plants 0ぱfthi泊slot we白r巴 s鈎制a創n叫I
le巴af was obs 巴白rv巴d. 
4) All plants formed storage leaves between the 103rd day and the 227th day after planting. 
5) The part of the plants of this lot had form巴dstorage leaves before th巴 110thday 















































Effects of storage temperature of 
garlic seed-bulbs and variety on 
node-orders of storage leaves 
which formed when cultured at 
20-25'C under 16-hour or 24-hour 
daylength. (Exp. 5). Y =‘Yamaga-
ta'， I='Ikiwase'， 0=‘Okinawa'， 
K=‘Kanko'， H=‘Hoki'. The abo-
ve cultured und巴r16-hour da-
ylength. The following cultured 
unc¥er 24-hour c¥aylength.③= 
'Yamagata'，⑮=官oki'.
アi:ゴユ












































ったので， 16時間より やや短い時間である と予想されるが，貯蔵葉形成時期が山形'や
‘漢口'よりも早かったので，限界日長はこれらの品種よりも短い時間であると思われる.
すなわち E沖縄'の長日要求性は‘ほうき 山形二 ‘漢口'より弱いと思われる.
‘壱岐早生'では 8，16時間の両日長栽培区の 200C処理区で貯蔵葉の形成がみられ，絶
対的低温要求性は認められなかった.相対的低温要求性は 8時間日長栽培では明白に認め
られたが，16時間日長栽培では，5， 10， 15， 20"Cの各処理区の貯蔵葉形成時期， 形成節位
の差が極めて小さく(第11表，第2図)，相対的低温要求性はあまり認められなかった.

























Fig. 3. Effects of daylength and 
variety of garlic on node-
ordel's of storage lea ves 
which formed when seed-
bulbs stol'ed at 15'C 01' 
5'C for・60days wel'e cul-
tured at 20-25'C (Exp. 5).
For symbols see Fig. 2. Y. 
1， 0， K ancl H storecl at 
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節位にはほとんど影響を及ぼさなかったが (5~26'C の範囲で)， 形成された貯蔵葉の肥






4週間処理， 16時間臼長栽培の場合はー2'C前後にあった.上限温度は 1週間処理， 16 




成可能な植付け後の限界日長を調査した.24時間日長では 5品種とも上限温度は 200C 以
上であった.16時間日長では ‘壱岐阜生'と 4沖縄'の上限温度は 20'C以上であったが，
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The present work was conducted to investigate effects of temperature and day-
length on the formation and growth of storage leaves in the following var匂ties
of garlic : 'Yamagataう‘Hold'，'Kanko'，‘Okinawa' and 'Ikiwase'. 
437 
16 山形大学紀要(農学)第7巻 第4号
1. After harvest， rest of bulblets of 'Yamagata' dec1'eased gradually in storage 
at tempe1'atures of 200C or high巴1'.As 1'est of bullコletsdec1'eased， the effect of 
p1'eplanting chilling sto1'age on the induction of sto1'age leaf fo1'mation increased. 
2. Seed-bulbs 01' growing plants of 'Yamagata' were chilled to induce storag巴
leaf formation and then cultured at tempe1'atures between 5 and 260C. Those 
temperatu1'es had marked effect on sto1'age leaf growth but litle effect on the 
node-order of the storage leaves which fonned. The optimum tempe1'ature of 
sto1'age leaf g1'owth was found to be 20oC， though the 1'ates of sto1'age leaf growth 
at tempe1'atures between 17 and 260C diffe1'ed litle from that at 20oC. Below 170C， 
however， lowering temperatu1'e greatly retarded the rate of storage leaf growth， 
ancl below goC， storage leaves scarcely cleveloped. 
3. The optimum preplanting storage temperature of seed-bulbs of 'Yamagata' 
to inc1uce storage leaf formation was found to be 20C. Below 20C， lowering tem-
perature recluced great1y the incluctive effect， ancl above 20C， rising tel11perature 
lowered slightly the incluctive effect. The lowest preplanting storage tel11perature 
capable of inducing storage leaf forl11ation was nearly _20C when seecl-bulbs 
stored fOI・4weeks were cultu山11
1 preplanting storage temperature capable of inducing storage leaf forl11at“ion 
(=HPST) was nearly 10ぴ。oCwhen seed 一b汎川ul口bssto例r巴d fo1' a week王were cultれu山lrec1at 
20-250C unc1e1' 16-hou1' daylength， but HPSTs in the cases of seed-bulbs stored 
fOI・8to 20 weeks were between 17 ancl 20oC. Gene1'ally， HPST 1'osed with a leng-
thening of the storage period. 
4. HPSTs and the shortest postplanting daylengths capable of fonning storage 
leaves (SPD) of 'Ikiwase'， 'Okinawa'， 'Kankoう‘Yal11agata'ancl 'Hoki' were inves-
tigated. The fonne1' three varieties are cultivated at the warl11 1'egions of ]apan 
and the latte1' two varieties at the cool 1'egions of ]apan. Unde1' a 24-hou1' c1ay-
length， the HPSTs of al va1'ieties were not less than 20oC. Under a 16-hour 
daylength， the HPSTs of 'Ikiwase' and 'Okinawa' were not less than 20oC， but 
those of other varieties were less than 20oC. Those of 'Kanko' and ‘Yal11agata' 
we1'e betoween 15 and 20oC， with the HPST of 'Kanko' appearing to be slightly 
highe1' than that of ‘Yamagata'. The HPST of‘Hoki' was between 10 and 150C. 
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